Genetic control of susceptibility to diethylnitrosamine carcinogenesis in inbred ACP (grc+) and R16 (grc) rats.
The R16 strain, which carries the major histocompatibility complex-linked growth and reproduction complex (grc), and its normal counterpart, the ACP strain, were initiated at 8 wk of age with a single i.p. dose of diethylnitrosamine (DEN), and 2 wk later they were fed either a choline-deficient (CD) or a choline-supplemented (CS) diet. The rats were sacrificed 2, 4, 6, 10, and 12 mo later; complete autopsies were performed, and all of the tissues were examined histologically. Sections of the liver were also examined histochemically for gamma-glutamyl transpeptidase activity. Shortly after the administration of DEN, the R16 strain showed a significant increase in the number and size of gamma-glutamyl transpeptidase-positive foci and more severe histological changes (disruption of the lobular architecture, bile duct and oval cell proliferation, cellular atypia, and accumulation of fat) compared with the ACP strain. These changes occurred in animals fed either CD or CS diet, but they were much more extensive and severe in the animals on the CD diet. They did not occur in rats of either strain fed the diets alone. The first hepatocellular carcinoma appeared in the R16 rats on the CD diet at 4 mo after administration of the DEN and on the CS diet, at 10 mo. The only hepatocellular carcinoma that occurred in the ACP rats did so at 12 mo in one animal on the CD diet. Combining the data at 10 and 12 mo for the rats on the CD diet, 50% (20 of 40) of the R16 rats had hepatocellular carcinomas, whereas only 3% (one of 30) of ACP rats did. The R16 strain (22%, 9 of 40), but not the ACP strain (0 of 30), also had a variety of other malignancies: squamous cell carcinomas (8%); renal cell carcinomas (8%); lymphomas (5%); and pheochromocytoma (3%). A similar pattern of malignancies also occurred in the R16 rats on the CS diet, and there were no malignancies in the ACP rats. These observations indicate that the grc confers unusual susceptibility to the induction of cancer by the chemical carcinogen DEN and that this genetic susceptibility to cancer of the R16 strain extends beyond the primary target organ of the carcinogen used.